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Abstract of JP9312145 
PROBLEM TO BE SOLVED: To provide an 
electron tube capable of a stable operation 
over a long period of time. SOLUTION: In this 
electron tube, an opening area of an opening 
61 of an anode electrode 60 is formed smaller 
than an incident area of an electron incident 
face 44a of a semiconductor device 40, the 
semiconductor device 40 is constituted so as 
to have an electron incident face 44a whose 
conductor type is (p) type and a board 41 
whose conductor type is (n) type, electrically 
connect an (n) type board 41 to a system 31, 
have the anode electrode 60 and the system 
31 with their same potential, and apply a 
reverse-bias to the semiconductor device 40. 



8*v 




Data supplied from the esp@cenet database - Worldwide 



http://v3.espacenet.com/textdoc?DB=EPODOC&IDX=JP9312145&F=0 



2006/02/14 



(l8>B*Bttm? (JP) (12) ^ ffl Jj$ & ^ ( A ) (ll>*tttfW&BI»* 

#^9-312145 

(43)&iBB ¥^9^(1997)12^ 2 B 

(5i)intci.' mi^ Jtftmm&ft pi sw^msf 

HOI J 43/12 HO 1 J 43/12 



^E»* m3m<D&.3 OL (^ 8 H) 



(21)ttW£^ 


#K¥8- 128723 


(71) HI® A 


000236436 










(22)tfJ®H 


¥J« 8 # (1996)5 3233 




#psmm v tmttiwrii26#«© i 






(72)5£9!# 










#W»g^t^rtfSW1126Sffl© 1 g^jft 














(72)§g9i# 


m<i 








#W»S^*fiJ!IFIffril26#fflO 1 g^fi* 














(72)#9i# 










&mm&&immni28m&<D i 














(74)ft3A 










mtm\zm< 



(54) [fggij©^] 



(57) mm 

S^ASfffi 4 4a © ASffiaJ: 0 /hS < J^fiS 3 ft. 
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ti&rzm 2 ©hp s 4 xicmmttftfr h a 

«riB*-*©WIEJIH ©WPfl8«:ttW6tir. A*f<?n 

4. 

«tiB*-^©«nE»2 ©iip«k:i»? stirawtttm 
Buiax^Awx^fSKciigLr. oiyfcflifflj: ») smh i, io 
wie*3w*3Rif <t iWi e^nffi 4 ©m-ctna****?-© 

iE<CetiMl,T. WnE*»«*-T-Cc»»3ttA:HPaiI* 
fc-afcT-'- KW«44«ilfc*T*tC*H,»T, 

tsfiBT^-FasowfarapsisorapmBti. mib-n^ 
»^©friem-?Ai*ffi©A*f®aj: < 

iff B W*3t^tt, MEELifi p M©mftam^-A*f ffi 4 m 

eswawtcWK^^AKsaio. 20 

BUlBT-'— K@ffi4l(ffa^-?"A4 ^pj^tiitc tusa* 

aw^iR-T-cc^t r * ^Epflirr s c 4 4 -r -sm^ 

[IMSf 2 ] m&rs- FSffitcfcl^T. MffiT^- 
F««0«raPW4ll*««:|B«L-ytR««©3 V > 

-$-95*. m#«BKfaWT:2SR3-efci:44«« 

4T ^W*^ 1 §B*S©«^«. 

[fi#il 3 ] Bfliar v- F«ffi©f&3E6apSBrtK:2&s 
&© ^ ? is a. m&*mm btcct ztsmt -r -si**^ 1 

IBtE©ST-!r. 30 

10 0 0 1 ] 

tctfa!l-r-5^:2i)©36*lfflS4l/t:3pJfll3ti, #&c, #S 

-> fcS^FBteBgf -5 fe©-c$> -2. . 
[0 00 2] 

[«£*©««] ^AAHtcfc-oT^mMiOfittH 
C©«-Pg«. #m l 5-5 4 849#<& 

- 3 1 8 4 4 m&m. ^mw-i - 3 2 0 

6 8 m&m, US547522 7#&$Bfr i'tC^S 
n-Cl,^ 0 »(C. US5475 2 27-^<2;|g{C« > ¥ig 

^^•(c AS-f-r ss^-tc «fc o r^{*^-?©s^-AS*iD 

stirus. ^^^©oiLsrtc^nigft* 
©^^{nftus^iBau ¥m#m*<Dm*Amw±. so 
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•e^Lfc-Y *>©ttat*fiifr. -f*>«S!Ktt 

[0003] 

0«fc5 4 rSWH] l/J&»0fc#<6. «T»© 
US5475227 #3i*fcWj*3ftfc«EK:**(,»T. 

i|s*«*^-*5»*Lyt-f*>tt. -e©»i3i*5ftif6n 
-sftsEmf-sk©©. mf%fttcj*>&mm<mm 

!C«3S t, r £5E <H&f¥ 6 ft ft t > 4 1 > 5 MOtf * o 
te. *©«a4l/T\ -C*>©®^{CJ;-,-Ci^14©M 

5*z»&fPH^i3]#> 5 «?©«tiKcc|g«£-5*. t 

*a. wic. se^©«fis-c«. fflES©»je»tt«w*t 

[0 004] ±»©Wl*JIBfe-r SfcJfeJCft 

tc-rss^-«4fi«-rsc4*@fl«j4-rs. 

[0 005] 

mi ©pgp40 1 ©piP4s*fro(cag-r*m2 ©pgp 
©m©KfPflWtctaiwe>*vc. A«*tifc*fc*tj£ur 

«^-*ttffi-r4*«S*«>-9fcAAffiS4. x©^ 
2©HPflHKK»<5n"CSMStttm*»i&iE):*^^A4 % 

.fis=fsnsm^A«M ; srW-r^¥^ft^4 1 mm#%i 

^436«S4©ia-C*^«:SR^©ia<«:fiigLT > 

ifcST-gtcte^r, T^-FSS©HPSP©raPffifR 
(i. i|£»fl*r-©«T-A«ffl©AJWl«IJ: 0 /h3 < JKfiK 
?n, **«3R^*. «tt9*'p£©*?A5*B43MI 
S*»na©a«44W-i-4 4*(c. nlCDlM^aS!) 
K^fAKgil/, T^- F«a4^^A4*|aJ«t4{C 

l> {cm-»< t ^ zwm? i> c 4 *#®[4 r 

[0 00 6] CCS-T-'StCfcti-rtt. ^SI5^6A.*Mffi 
FmS©KPSP«r®fflUfc^. ^^^©m-^A^ffi 

i>. -e-ur. ^^^©m^A^fM^orTy- f 

W&itsEM{iLtfi*} . S^-AWS-C^UfciE^jfXC 
^-F««©S!P»*MoT. ^H^-^KKSC 

[0 0 0 7 ] £©*§•£. TV- FUSSfCfel^r. TV- 
FSS©HPS|t 4 BBg L /cRfJ«© 3^-^ 



3 

^ (m«APD) zmm-rztc&tc'ox* ^vs-z 

F«SOW PS*jtt;lT¥3W«^K:fafr *>HJ?<DgA 

[0 0 0 8] *fc, 7 s— F«S©HP»rtCC»«tt<D 
«PD) *3pjffl-rscc*/c^r, ^ yisx.mm%:7S- 

*SCi3Wr*. ^*>^-/-F^^^*a»rS**W 
[0 00 9] 

[ 0 0 1 0 ] H 1 B, *»9J«:«S*^«©J| 1 

B, «W4tm*6tt*R«PRO^-Xl O^fU C 
0**-* l OB, rt«RC«1»3^K:»b<2l»R:*» 

^>5/»l 3 irt^&oT^So *Or, #y-F«S 

1 1 4-fe^* 2 4S»y^>2*»l 3 4B. 6 

fil^mm, ^fil3mmOtSSWT4i*, #y 
-F«S1 l©fi3B5mm##»r*S. 
[0011] >r-X 1 0©#y- F«S1 1 fCtt, 56* 

xi 0©HBKJB«3hfc»l©lini 4WfcEBS*i 
TO 4. f Lt, COAABK2 IB, 36112 2^:^ 
KSL ^y»-A2 3*^UT*v-F«Sl l^c— 
#ftsftrir»s. 3t«M2 2ojafflap»cc« % *«S2 

2 i -/>^ a -A2 3 i4««W«:««TSJ:5K: % * 

a a os n ct 9 ft Tfemffime 2 5 ftwa. ?nn^o 

-ei/T, jfc«ffi«S2 5©F<?&8mm#7i£S®2 2£>W 

»s*»slto5. -f>y a -A2 3B, 

to*. ^LT, *V-KSflSl KOi^O^a-A 
2 3, A#®ffi2 KDJIRfcKHU *V-FtSl 1 4 
A*ffl«2 l 4*SC>«:ffO#»sci«:J:»} % 
»-A2 3*TOl,T«^4UT«iBU A^®*g2 
U«r-X 1 0 4— *Mfc3*l*. 
[0 0 12] ^r-Xl 0©ifflK7 9>2^»l 3JCB, V 

A3 1«$n, C©*^A3n3\ ^-XlOODffc 
fflfc»lS3hfc*2©HPl 5WfcE«3ftro*. C 
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tD^fA3 l{Ctt#7^3 4ti»«ShfcfIK>3 2 

fifoT, VMT 1 B, 1 0 4A^!ffi«2 1 4 

XfA3 1 4T-*MkS*i, *a***«»LT06. 
[0 0 13]@2(C/t«^C, *^A3 1 fcfcWSJH 
£{ffl£>M±fo:B, APD (7^7»i'7*h^* 
-F) 4 LTftflrr S**fSR*4 0 ^*tt<D&*ffi 
5 0*/|*LTB»3*iTOS D *«ftf?4 0«, n§* 
10 ®imi/y3>M4 1tS«»m&U **a^^c 

c0+tyr*»i4 2®>W(ctt l tt'J7i« 
H4 2iHD» Sr*attnfiJBJ:0aS*- FU>^ 
■4 3jWgJftSiTCO*. »;r*t«JH4 2CD«ffi«: 
tt, pMIcJ: 0 P4«mjE©J®H 4 4 *SJHA S 

tit^i. COK««EfflliapJi4 4©«Htt« J 3 1 A**ffl 
4 4 a 4 LT»J«3*l. KttKKEEMMK 4 ©aia»» 
4#-Fy>yjB4 3 4*aRW«-rJ:5R:, HftH4 5 
R^<fc«4 6##fifc3*iTOS. K {^JEffHJSPJf 4 4 
20 {-cr^- FWffitflB&TSfcaftw:. ^KHR74 0<D* 

li4 7^6titl^o Jgtt:. *i»ST4 0©S 
HBfcB, F y >^I4 3 4z»irrS^2m@4 8 
a6«R»6tl, CCDa2«S4 8«, A*fffim@4 7tc*f 

T A&f® 4 4 a OKSBAWn«S4 7 CDrt^r 3 mm 

[0 0 14] C<D*W**T-4 0©*i«tnffl^y3> 
§t54 1 BifSttS^B 0 4MWA3 1 &C@# 
30 3*1, C09lffiSiH5 0 4«ffl«Cir» XfA 
3 1 4«iH«nMS«4 1 4B«»WR:a»»TS. * 

fc % ^mttm^A o <DAMwnm4 1 xfA3ii 

»»3if/cSjib->3 2*c*tUT?-Y+'-3 3CCJ;9$! 

[0 0 15] Hiao f H2CC5KTJ:5«: 4 *3Wt*^4 
0 4t6^M2 2 4©rafcra«tK©T^-F«S6 0^13 
B3ti, CCDTy- F«S6 0J*j8»75>i?Wl 3^c 
i^^nsi*^ 4s«fl^4 0(CiSlr»HlcffiBLr 
C^o T^-rF«S6 0 4^*JR^4 0 4©BI 

40 ffiB 1 mmtfHM'V$>2> 0 CO7/-FfB6 0©t* 
ICB, *3»fl*^4 0 £>m^A*f®4 4 a (CiWSttfc 

BP»ei}Wg«sn. r->- f*S6occb, mnm 

(nyjr-*--*S) 6 2*J— (**cjBJS83n, cony 
^-*-86 2B, 3K«ffi2 2(C|5iWT^lH"r4 4ft 

fc, COHP»8 l©MIB2mmr*0, =iy^-# 
-SB6 2©rtS»2mmriB3ttl mmr**. 
[0016] CCt, T^- F«S6 0 ©SPSS 6 1 CD 
50 itS (2mm) *«^A*fffi4 4aCDBS (3mm) <fc 
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9/Jv*< t/fc©tt. ¥SW«R*-4 0©^Mt«B». -^>$ 
9«^A*fM4 4a©JS28B#te«^rti<A*fl/T, m<t 

«4 5 *»bii4B*#* png^si^ 
^» (44) t&mmm (47) ©g&aatc^-^s 

**#te«£{t3*teO*S©*l6±"J-5fca{> 

-C$>2>. *fc. T^-FWS6 0«:3yy-3r-aJ6 2 

fc»"C*S. 3 6tC, 3'.M-£-S|S6 2«. *^®2 
2 ©jaaSB^J: fiSctU lt^ft^4 0 K*W>tCAW 

bet 5 i-rs*T©*rsj*«ia*isncRr ***ft*. 

«-?*ia|£»(HR^-4 0 tC«M>fcA««--S i , 

4 0©f^ KB (BttmEIMHM 4 4 ©±@SB#) * <fc 

iE-T S c i r. iffigf^ ^ >©*^»ffl{a«K:'ttSPT S tf 

0. 3mm©*ir>ux«£7 , UXl,-CJgaT-5>. * 
fc, TS— 0 tt. igjg? 5>i>SP 1 3 i— #T- 

[0017] fflraufc«gs©mT- < » 1 ©istk 

2V!F>FU fi^T. 7 ^-3 3(crAWffi^i4 
7£«»t>3 2**&*H-5. ^10©ii 

(crs#$-a-€>. -eur, AAl«2i, -fi>*-A2 
3&tf*-?-A3 1*— twfcufc*-* i ot§, SlJftK 

n. 3oou i oi«iHiefl[o^*>y**03ffc«. 

A7JM«2 l©mB{c*«ffi2 2*fHH , r«. ■€■©«. 
A#nH£2 1 i^-* 1 Ott, ^>^*-A2 3^l/ 

-a©tfg=&**Trs. 

[0018301 itCjjklrJ: *> {c. H-?!? l <0%^M2 2 
StfrtV-FSgl 1 (CW- 1 2 kVSEfflWU 7V- 
FS&6 0teT-Z.LTOVZWm?2>. C©i#, * 
V - F^S 11. T > - K«ffi 6 0 U >X£0)& 

U Mll8mmO*lI2 2 *>/=>»|i};Sft;te^R;£, 
n>;y-if-g|56 2©F*3SJ:0/h§^iSSl . 5mmtc 
ffl/hb-C^jg^-^4 0 ©Wf A#fffi4 4 a (C^AS 
— 75T. *^^4 0«:Wpng^{C^^T^*i 

epad s n s «t 5 tc . mmftx*. 4 0 ©kksewhrw 
(7^- f) 4 4K- 1 sovsEpanu fjziymm 

41 (#V- F) ST-^l/TOVSEPftrT*. SEo 
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[0 0 1 9 3 -ecr. s-pgi cc3e*«A*f-r-5i, *m 
>X{cr»nastisi^cjR*sn-r. i2kev©x 

^.JK- ; &fLtAPD4 0OlT-AW4 4 a^AS* 
■f-5. C©H-?«. APD4 0rt?i*K-43. 6 
eV*5«(C 1 ^-3o©^-IE?Litf££j&T&©-t\ 
C©^SJ©tf{SMS-C^3 0 0 0 flWcfc») . 7V<5 
>is xJfte-c36«:5 0{gK&£©-e, F-£;UT-ft2 
X10'©y-f>i^^„ 
10 [002 0] c ©m-^tr l -c«, a»©*WFifffi« 
(«T rpMTj it,* 5) teifc^r. *3K©itte$*i3 

000i, ft3«riSl,>©T, S/NC^tCfc^tftH** 

njt6"c$)-s 0 3hk. #««:aatt^^je*tAJWi/r. 

©PMTT-ti, tfJ^frfca^fcA***?* (Alt* 
«6*i*C©J:5&»ttl* 4 £ftt)kB««*>&tttH;*ft 

20 u^ffcisactrfts. 

[0 0 2 1 3 4*St0»«:*jW4«^Hti Kto^r, * 
3M£SS-?4 0 ©^-?Atffi4 4 a (Ctt, flf> 3 2 . 

7j^-3 3Ruxmmmm4 i^tu-cnm^h- 1 

5 0 VftWmZft-cm>. — ^T, T^-F«S6 0K 

^S7v>ygpi 3^o-cov*iEnai3n-rt» 
S. BP^. **#^4 0©m^A*f®4 4«:»urr 

M4 4 a-C§&Ltc]E<{ *>lCi; ■o-C&rtJT^K.teZ 

©r> ^L?ciE-f*>«. r^-F«S6 o©snas 

30 6 1 siot, ytwmz O^ir-X 1 OtcKSCi^-C 

[0 0 2 2 3 f&bfs, BtiMLfcm-?- < gHc*i^r, « 
: ?-A*fM4 4a«:^LrT>'-F^ffi6 0*5iE^fi[, BP 
« J ?-A*f®4 4 ar^Oft:iET'^>«:3sfl,Ta»S 
ffitc^fen-Sfc*. 1t^-AS : tM4 4a-C^LA:C©J; 
S&iE^MJ. 7^-KlS6 0Sa^.t. *mM2 

^->r. mT-«i©*mM2 2«, c©^^^^^-^© 
v a - fa » *©R»*swai>©r . RB#ffl©iW^«: 
40 >t=tLT^{b-rsc<»:«^Cj 0 3otc, IE-/ 

1 0©^Sil»CC^BI6^^©T?, -^-x i os^m? 
«C4fett<. 7femM2 2^e»ScW0r¥®^^4 
OfCSiS^flaSJCg^S^fc"!), ^-^10*6 

or. m^«it?«, gWtczSor^K^S^fcSij^ 

[002 3 3 JJtte. (StC. 0©^AMS 
4 4 at^tl/fc-f ^>* S *^M2 2 (C^S if -Si, 
JEn'^Xi. *m®2 2 tl^AlfI4 4a i©H{4M 
50 KJ:0l«jl 2 k e Vit,^JSt,»x^;l/^-S^oT^m 
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W2 2tcmZ>tcHt>, 2 (DMmm&JE J 

*f® 4 4 a T»£ L fc A * > *J3fcWffl 2 2 t,cM& 

f*. ^IH©»f^*«iHJBtt»««0<*Yk-r*CiR: 

[0 02 4] iWC 03-^6 KS-5l,>-C*i®IK«4 

(C*J . in— Xf*Ha£©«taKSI$#K: ot, > r «|5)— ©fa 

[0 02 5] 03{C^-r<t-5(C. 27V- F«ffil 8*12 
mm^4&< . J&fciH4©^-X9 OW^RBCCtt. 2^ 
IKffi77>yi5a, 1 5bJ&s»A3nn»*. $ 

rc. 8 o t ox m^xmwmo a# t » p d * 

tTSsRU C©l§PgP7 1 fctt?tt©y »V»«S7 2 * 
EKl/TOS. *t/T. *V- PSS1 8 4jg<t5C 
it?. *$&&8mm©:7fcmffi2 2 *>6ifelH OfctTf-fca 

t^j&jfcs-e-r&c^fM&T- s o tc^< j: 5 u 

?f lOOtt, 9 0 CD«,C^31'S i t$lt^[S]«:*j 

tt-52T (fX7) lg0M^IMSh4Ci§ 

[0 02 6] C ©<£ 5 fcSMSWJi'Ctt, S^-©ilff*lSj 

^112 2 ©*$!)&«. 7 s- F®E7 0 ©I3PSP7 1 
*t>ft«i!fi-r-5*J»(**P8 0 O^A*fffi8 4 a (0 

^M2 2©W^*5t&-rSft:«>K:, A#fcHPSi57 
l**-rSr^-F*fiB7 0iAtf*« : fA**ffi8 4a 

[0 02 7] S/c. tgit$te©y-*9 0KW77>^ 
15a. 1 5 b£}fAbfc©tt, ->"-*9 O©^!!^ 

a, 1 5 btCHt, %MW2 2^©tSEE- 1 2 kV4i^f 

«c^iBLfc-8 kv, -4kv*iEn*n3nri»4. 

[0 0 2 8 ] 04Rtf05K:7jrrJ:5tC. 7^-FS@ 
7 0©g§PSP7 1KB:. SHFttWji'allT 2*512 
g<*ft, c©J:^«cy 5>->^mffi7 2« t xf->uxSi 

©7/-K§i7 0 £95#6*)K X-^^mctT^ 
OttiSftS. C ©*!•£■ . > 5.->alSS7 2©*M§»5 0 
5^n>-c. fcfy^ttl. 5mmT*5. m-T-ti. C© 
.tSfc.* 5J/aSi7 2©SP$ (9 3%) ©#/ctfj§ 

[002 9] T ^ — f-"3iffi7 0 ©P3PSP7 l(cy-^>> 
««7 2*KWW1S41/TB, 7^-FH«§7 0©K§ 
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□SB 7 1 mm#&*8 0 ©^A*f®8 4 a (C^toi± 

rAs*< Lfcfcfe-c&s. -rftfc*>, r/- Kti7 o 
©wp»7 i*jzz<?zt. ^mH22fflij©v-f^x 
©m(i©s*ipf psbj: s mm&m* so© 

m-7-A**M8 4 ar^L//ciE-r^>©7 ■< - fi? t> 

i^^ms7 2*3Mi-r-si^m®2 2*?.©v-ftxo 
mfe*im^A*f®8 4«(c«A-rso*E*±-r**o 
r. -^*>©7 ^- F;f y 9mMMm&ffl$-rzc&& 

10 fcfc. TV- F«*7 0©ggPS|57 1©SAS 

ttP D 8 0 ©*^fA*fffi8 4 a <fc O/hS < &-?Tt,>S„ 
[0 0 3 0] E6K7jVTJ:5K. PDT»4^^ 
8 0 «. igfiffi ni^7 7 (Ommft h n M<D*iffll-C 

&s y >*b^k:S!k to&sttfciMw * 7 7 «s« 

tmiU SH^nSfJffifiSa^*^ hH8 1 i ftofc 
iSSSxn 8 2 ©*®©^2g|5^K: y >?r]i5^«: 

4WL/Tl^. SS8 2©affi©**g&»«:[i. 

20 m (fmmEEmmm) 8 4#0j&<*n, awmji8 4© 
m&mftu:^ ? + h y -?m 8 3 (omm&B. *> 

IWUi8 52ac«jR<Ul8 63MKW6n'rt»4. Mtc. A 
Wffi»8 4(CB. cntcSML/rAWMB8 4tcmE* 

#^-r s r ;u s m<D xmmmm s 1 ami e> a**® 

^@ 8 7 4 MRS LtcitSic ?t>*;Wh?7 , I8 
3 iSa*Lri»*T^5K<Z>W«|»±«H8 8*SS^6 
COPD8 0©m-?AStffi8 4 a I*. HKW 
K», A»H**8 7©rt«-C«5eSlTCt»S. 
[O031]*CT. COJ:5fltl?110 0O*ti 
30 2 2<tC- 1 2 k V^EHfiDL. 7^- FSS7 0(COV^ 

- FM7 0 &mtt«c<DrOV«i4iL&tl. m^AS* 
I8 4aB. JtatT>3 2. V A +- 3 3 St;A«Il 
18 7Mlt-5 0V^^. CCT, C©^ 
?I100 ©A«3Kfc*t^616^«. ^ 1 & 111 

«-C*^„ ^5i/alf7 24HP»7 1KS 

SSWCfC, 7-/- F«S7 0©ggpgB7 1 
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